Abstract. With the development of high-speed railways, the transportation service level of trains has been continuously improved, and the basic travel demand of passengers has been met to a certain extent. At the same time, the relationship between the transportation services provided by railways and the demand for passenger travel has begun to change, and passengers need to be safer. Comfortable, convenient, fast and economical transportation services, in order to better meet the needs of passengers, it is necessary to conduct statistical analysis of passengers' travel choices, so that railway enterprises can provide better services for passengers. In order to study the travel behavior of high-speed railway passengers, this paper analyzes the influencing factors of passengers' choice of passengers based on the non-aggregate discrete selection model theory, and combines the 2016 high-speed railway passenger travel questionnaire to set the characteristic variables that affect passengers' choice of passengers. Including passenger characteristics, travel characteristics, train service characteristics and corresponding value methods, establish a passenger ride plan selection model. We use SPSS to calibrate the model parameters and draw relevant conclusions.
Introduction
The development of China's economy, science and technology has made people's exchanges between regions more and more frequent, and people's travel needs have become more complicated. Many studies have shown that passenger travel follows the principle of maximizing utility, and transportation supply factors and passengers' socio-economic characteristics affect passenger travel. The choice of behavior, and if the passengers are classified into several types according to socio-economic characteristics, different types of passengers have different preferences for transportation supply factors, and thus it can be seen that the passenger travel selection behavior is very complicated. Therefore, in order to study the travel choices of passengers on the Hengyang East-Nanning high-speed rail line, between August 03, 2016 and August 11, 2016, at stations such as Liuzhou Station, Guilin Station, Nanning East Station and Laibin North Station. A total of 1,324 questionnaires were collected, of which 1,158 were valid.
Analysis of Factors Influencing Passenger Behavior of High-speed Railway Passengers
Factors affecting high-speed rail passengers' choice of travel plans are summarized as follows:
(1) Subjective factors-The characteristics of passengers Subjective factors refer to factors directly related to the characteristics of the passengers, including the gender, age, occupation of the passenger, as well as the purpose of travel, travel distance, economic affordability, and consumption concept. These subjective factors determine the passenger's travel characteristics and affect passengers' choice of driving behavior.
(2) Objective factors -Technical characteristics of passenger trains The objective factors affecting the passengers' choice of railway passengers mainly refer to the external factors that are not directly related to the passengers, and the passengers cannot determine the travel, mainly including the technical and economic characteristics of the trains and the traffic conditions of the passengers. The technical and economic characteristics of the transportation mode itself mainly refer to the six factors of measuring the safety, comfort, convenience, speed, punctuality and economy of the service quality of railway passenger transportation products. Because different types of trains have the common characteristics of railway transportation, the safety is high and the differences between trains are not large, so the safety factor is not considered. The three elements of convenience, punctuality and speed are related to each other, which are related to time, mainly including the length of time spent on travel, the convenience of the start and end of the train, the waiting time and the delay. The economy is the travel cost factor. The cost of travel is mainly reflected in the fare and other expenses that vary with the length of the ride and the distance. Another factor that must be considered is comfort, including the waiting environment and whether the ride environment is crowded. The economic development of the area where passengers are located and the differences in traffic conditions, geographical location, and climatic conditions are also objective factors that affect passenger travel choices.
(3) Random factors The random factor refers to the deviation of the understanding of the line planning and the abnormal changes of the traffic flow caused by the difference in knowledge and understanding of the passenger. In addition, emergencies such as earthquakes, flood crossings, bridges, and abnormal weather can affect the passenger behavior of railway passengers.
Based on the above analysis, the main influencing factors of passengers' choice behavior include the subjective factors of passenger travel (the characteristics of passengers), objective factors (technical characteristics of passenger trains) and random factors formed by passengers' cognitive differences.
High-speed Railway Passenger Ride Selection Model
The Multinomial Logit Model (MNL) is the most commonly used non-aggregate model. Its mathematical form is simple, the calculation is simple, and the probability of each selected limb is between (0, 1), and the sum of the selection probabilities is 1. Reasonably, it is widely used in the transportation field. That is, passengers can choose two options, and choose one of the two options from the logit model (binary logit model), that is, 1 (select G-head train) And 0 (do not choose G prefix train). For the convenience of calculation, we assume that the utility of the passenger choosing the G-head train is a linear relationship between Un and the characteristic variable Xn, that is:
X is the t-th characteristic variable that affects the result of passenger selection;
T is the number of characteristic variables;  is a constant term, indicating other random factors that cannot be observed and the random items caused by the deviation of existing variables; t  is the coefficient , corresponding to the selected t-th characteristic variable, that is, the influence of the t-th influence factor on the selection result.
When the passenger chooses the G-head train to travel, we set its attribute variable value to 1, and the attribute variable that affects the passenger's travel has been expressed by nt X . Therefore, the probability that the passenger n chooses the G-head train can be expressed as (2) The probability of the passenger not choosing the G-head train is
Determination of Characteristic Variables
The determination of the characteristic variables refers to the screening of the influencing factors involved in the passenger's choice of the ride plan. Since the influence factors of the choice of the ride plan are numerous, it can be divided into the passenger's own attributes and the high-speed train attributes. Therefore, the factors that influence the passenger selection probability and their variables are selected as shown in Table 1 below. Since the fares of the G-head train and the D-head train on the Hengyang East-Nanning high-speed rail line are the same, this study does not consider the fare to passenger ride choice. When the basic selection variable is determined, the variable needs to be estimated to determine its influence on the selection probability. If the impact is small, the variable can be removed, and the variable construction model with a greater degree of influence is retained. Here, the statistical analysis software SPSS (Stafistical Product and Service Solutions) is used to estimate the model parameters [5] . The variable selection is determined according to the significant level value Sig of the chi-square statistic after each additional variable. If Sig>0.05, it indicates that the variable has no effect on the selection result and can be removed; otherwise, it should be retained. The parameter calibration result of the model is as follows Table 2 shows. Where B is the coefficient of the variable, S.E. is the standard error, Wald is the statistic, df is the degree of freedom, and Sig. is the significant level of the statistic Wald. Exp(B) is the change in the probability of the predicted value (the ratio of the probability of occurrence of the event to the probability of not occurring) [6] when the independent variable grows by one unit. 
The model is applied to the survey data, and the selection results predicted by the model are calculated, and the accuracy of the model is evaluated (as shown in Table 3 ). In the calculation result, if the passenger's selection probability of the high-speed train is greater than 0.5, it is defined as the passenger selecting the high-speed train. If the predicted result is consistent with the actual selection result of the passenger, it is defined as accurate prediction data, and the number of accurate predictions and the total observation are accurately observed. The ratio of the number of values is defined as the accuracy rate. It can be judged by the accuracy of the model. The accuracy of the model is high, which can better describe the passenger's preference for high-speed trains. The factors selected by the model will affect the passenger's selection of high-speed trains.
Model Analysis
It can be seen from the model that factors such as the monthly income of passengers, the source of travel expenses, travel distance, and travel time have a greater impact on whether passengers choose G-head trains.
(1) Analysis of variable coefficients The sign of the variable coefficient indicates that the higher the monthly income, the more inclined the passengers choose the high-speed train; the passengers with public travel and the passengers who travel at their own expense have little relationship with the probability of selecting the high-speed train; the passenger travel expenses are more common than the public fee. The prefix train, on the contrary, the less the passengers are willing to choose high-speed rail trains.
It can be seen from the size of the variable coefficient that the travel distance accounts for the largest proportion of all influencing factors, indicating that the travel distance of passengers has a great influence on whether to choose high-speed railway trains, and the coefficient of negative value indicates the rise of travel distance. The probability of high passengers choosing high-speed rail trains is getting smaller. According to the absolute value of the variable coefficient, it can be seen that the passenger's interest in the variable is from large to small, which is the passenger travel cost source, travel distance, travel time and monthly income.
(2) Sensitivity analysis Sensitivity analysis is used to qualitatively or quantitatively evaluate the influence of model parameter errors on the model results. It is a useful tool in the model parameterization process and model correction process. That is, changing the characteristic value of a variable in the model, keeping the remaining characteristics unchanged, can predict the change of the passenger selection result with the variable. According to the model, it is also possible to predict changes in passenger selection results with other variables. If the remaining characteristics remain unchanged, changing the characteristic value of passenger income in the model can predict the change in passenger selection results with income. If the passenger's income is raised from 2,000 yuan to 5,000 yuan, the number of passengers willing to choose high-speed trains will increase by 11.4%. If the income is increased from 4,000 yuan to 7,000 yuan, passengers willing to choose high-speed trains will increase by 8.2%. For 10,000 yuan, passengers willing to choose high-speed trains will increase by 22.1%. If you change the journey time of the high-speed train, if the journey time is 3 hours, 90.8% of the passengers will choose the high-speed train. If the travel time is increased to 4 hours, the passenger flow will be lost 4.8%. If the travel time is increased from 4 hours to 4 hours. In 6 hours, the number of passengers who choose high-speed trains will be reduced by 31.7%. If the journey time increases by 2 hours, it will increase to 8 hours, and only 6.7% of passengers will choose high-speed trains.
Conclusion
In this paper, based on the passenger behavior, combined with the Nanguang high-speed rail passenger travel survey data, the non-aggregate theory is used to establish the passenger travel selection model, and the model related parameters are calibrated to analyze whether the passenger chooses the high-speed train. The main conclusions are as follows:
(1) The non-aggregate modeling method can comprehensively reflect the influencing factors of railway passengers' choice of trains, mainly analyzing gender, age, occupation, monthly income, travel destination, travel cost source, travel distance and travel time. The impact of the choice behavior of the ride.
(2) Using the survey data for quantitative analysis, a two-entry Logit model for passengers to select high-speed trains is established. Regression analysis was carried out by SPSS statistical analysis software to determine the model coefficients, and the probability of selection of high-speed trains by different passengers was obtained. The model shows that the monthly income of passengers, the source of passenger travel expenses, travel distance, travel time and other factors have a greater impact on whether passengers choose high-speed trains. The age, gender, occupation and travel purpose of the passengers have no significant impact on the choice of driving. The model has high accuracy, and the model can fully consider the various factors of passenger selection for high-speed trains.
(3) Since the model is based on RP survey data, there may be some deviation between the current choice of passengers and their actual choices in the future. In the future, SP survey data can be used for revision to further improve the reference value of research results for passenger line design.
